Pyridoxamine protects proteins from functional damage by 3-deoxyglucosone: mechanism of action of pyridoxamine.
Pyridoxamine (PM) is a promising drug candidate for treatment of diabetic nephropathy. The therapeutic effect of PM has been demonstrated in multiple animal models of diabetes and in phase II clinical trials. However, the mechanism of PM therapeutic action is poorly understood. One potential mechanism is scavenging of pathogenic reactive carbonyl species (RCS) found to be elevated in diabetes. We have suggested previously that the pathogenicity of RCS methylglyoxal (MGO) may be due to modification of critical arginine residues in matrix proteins and interference with renal cell-matrix interactions. We have also shown that this MGO effect can be inhibited by PM (Pedchenko et al. (2005) Diabetes 54, 2952-2960). These findings raised the questions of whether the effect is specific to MGO, whether other structurally different physiological RCS can act via the same mechanism, and whether their action is amenable to PM protection. In the present study, we have shown that the important physiological RCS 3-deoxyglucosone (3-DG) can damage protein functionality, including the ability of collagen IV to interact with glomerular mesangial cells. We have also demonstrated that PM can protect against 3-DG-induced protein damage via a novel mechanism that includes transient adduction of 3-DG by PM followed by irreversible PM-mediated oxidative cleavage of 3-DG. Our results suggest that, in diabetic nephropathy, the therapeutic effect of PM is achieved, in part, via protection of renal cell-matrix interactions from damage by a variety of RCS. Our data emphasize the potential importance of the contribution by 3-DG, along with other more reactive RCS, to this pathogenic mechanism.